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O1eHKa HCIOJIb30BaHM 3bIKA KaK CPeICTBA
onocpe0BaHus NP 00YYEHUH €CTECTBEHHBIM HayKaM
C TOYKH 3PEHHS TEOPUH JEATEIbHOCTH: JUCKYPCUBHbIN
aHAJIN3 B YCJIOBHSIX COIMOKYJIbTYPHOIO MHOTOOOPa3usi

oOpa3soBarebHOI cpeabl B I'penun

. Jatypuc
Yuusepcurer Hukocun, Hukocus, Kutmp
ORCID: https://orcid.org/0000-0002-4098-0993, email: dimlath@yahoo.gr

B aTOM MccseIoBaHNY SI3BIK PACCMATPUBAETCS B KAYECTBE CPEICTBA OMOCPEOBAHUST TIPH 00YYeHUN
€CTECTBEHHBIM HAyKaM B YCJIOBHSIX COIMOKYJIBTYPHOTO MHOr00Opasusi 06pasoBaTelbHON cpeibl. Onenn-
BaeTCst, KAaKKM 00Pa30M SI3bIK MOXKET CIIOCOOCTBOBATH MOHMMAHUIO HAYYHBIX KOHIEIIUN C TOYKU 3PEHIsI
Teopuu ziesitesibHOCTH. OcoOblil MHTEPEC BbI3bIBAET CIEIU(UKA IPEYECKOTrO SI3bIKA, KOTOPAst OTKPbIBAET
BO3MOKHOCTH JJIst GoJiee CHCTEMHOTO TO/IX0/Ia K OCBOCHUIO HAYYHBIX MOoHsATHIA. VccaenoBanue 6bII0 Mpo-
BE/ICHO HA JBYX 5-X KJIACCAX HAYAIBHON IPEYECcKOil IIKOJIBI, OTIUYAIONIUXCST COIMOKYIBTYPHBIM MHOTO00-
pasueM, ¢ IPUMEHEHHEM METOJUKH JUCKYPCUBHOTO aHAJIN3a, NCIIOJIb30BaBIIEHCs TakKe B IPYTUX HCCIe-
JIOBAHVISIX, TIOCBSIIIEHHBIX OOYUYEHUIO €CTECTBEHHBIM HAyKaM. SI3bIK UCIIOIB30BAJICS HAMU B COOTBETCTBUU
C TOJIOKEHUSAMM TEOPUU JeATEJbHOCTH, & UMEHHO — KaK CPEJICTBO ONOCPE/I0BaHus. Pe3ysbTaTsl Halero
UCCIJIeIOBAHUS TTOKA3bIBAIOT, YTO MCIOJIb30BAHUE SI3BIKA IIPH 00yYEHHU eCTECTBEHHBIM HAyKaM B KJIacce
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JasKe B YCJIOBUSIX COIMOKYJIBTYPHOTO MHOTOOOPA3MST MOXKET CIOCOOCTBOBATH JIYUNIEMY TOHIMAHUIO Ha-
VUHBIX TTOHSTHI, eJIast HAyIHYI0 TePMUHOJIOTHIO G0Jtee IPUBBIYHOI ATIsT eTel, a IIPOIeCC OBIAJCHIS €10

60siee 3 HEKTUBHBIM.

Kantouessvte cnosa: si3bik, 00yueHre eCTeCTBEHHBIM HAYKAM, TEOPHSI IESITEIbHOCTH, IUCKYPCUBHBIN aHa-
JIU3, COIMOKYJIBTYPHOE MHOTOOOPa31e 00pa3oBaTeIbHON CPE/IBL.

s wuratet: Jamypuc /]. OnieHka UCIOIb30BaHKsI 3bIKA KaK CPEACTBA ONOCPEAOBAHS IPU OOYUYEHUH €CTECTBEHHBIM
HayKaM ¢ TOYKH 3PEHUs TEOPUH AeSTETbHOCTH: IUCKYPCUBHBIN aHAIN3 B YCIOBUSAX COMMOKYIBTYPHOTO MHOTO0OPa3ust
obpasoBaresbhoil cpesbl B [pern // KysnbrypHo-ucropuueckas neuxosorust. 2022, Tom 18. Ne 4. C. 102—110. DOI:

https://doi.org/10.17759,/chp.2022180410

Introduction

In modern societies, science education is a priority
as modern societies require scientific and technological
literacy for all citizens [16]. The request about “Science
for all” regards science education as a fundamental right
for everyone regardless of their background, national-
ity, language, and sociocultural conditions. It is sug-
gested that scientific literacy is necessary for all people’s
personal, social, economic, and mental future. To cor-
respond to society’s requirements about science for all,
there should be some decisive changes in school science
as far as science education is concerned.

Special emphasis has been given to socioculturally
diverse science teaching, since there is a great cultural
divergence in science classrooms, either because of stu-
dents’ different ethnicity or because of their different
sociocultural and economic backgrounds. In such a con-
text, the culture of science and school science and stu-
dents’ culture is usually in dissent creating barriers for
learning science [1; 4].

In these settings, language can play an important
role. Sociocultural learning theories support that lan-
guage mediates so that pupils could understand scien-
tific concepts [26]. This implies that language can be a
tool for pupils to cross the borders between scientific
concepts and their experiences. Science terminology un-
derstanding is also culturally dependent. The term used
to express a given scientific concept might imply some-
thing else in a non-scientific context. Thus, the meaning
of these terms could vary from culture to culture [8].

In this study, students’ group activities in socio-
culturally diverse science teaching are analyzed in the
context of classroom discourse [5]. The activities are
linguistically orientated in order to help students to ap-
propriate the meaning of difficult science concepts.

The role of language in socioculturally

diverse science teaching settings

It is argued that in modern science there are three
types of language: science language, school science lan-
guage, and students’ language. Science as a discipline
has its own language, its terms that sometimes differ a
lot from the common language. Due to this fact, science
seems to be alien to pupils. The significance of language
use in a multilingual science class has been investigated
in research conducted in South Africa using mixed re-
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search methods and found that a translanguaging-in-
formed pedagogy can contribute to meaning-making in
the science classroom [3].

The language of science and scientific communication
plays a significant role in mythmaking; school science
language plays an equally prominent role in creating bar-
riers to universal access [8]. Hence, language usage is an
important target for curriculum reform, especially in the
context of multicultural and antiracist education.

School science language is often more complex than
the language, pupils encounter in other areas of the cur-
riculum, with longer sentences, more complex grammat-
ical forms, and less familiar vocabulary [22]. Moreover,
it is frequently depersonalized (through nominalization
and the use of passive voice), emotionally detached, hu-
mourless, remote from real life, and uninviting.

Apart from the above two languages in science teach-
ing, pupils have their own language which is influenced
by their sociocultural background [17]. According to
Bernstein, pupils talk either in the elaborated or the re-
stricted code. In the former case pupils has almost no dif-
ficulty understanding the language of science but in the
latter one pupil faces a lot of problems because of science
language complexity [2].

Science language is depersonalized through excessive
nominalization (replacement of active verbs by abstract
nouns) and almost exclusive reliance on passive voice.
For many pupils, all this constitutes such a formidable
barrier that they are dissuaded from seeking entry to
science. What is interesting here is why pupils react in
such diverse ways to the experiences of school science,
and why so many of those who shy away from science are
members of ethnic minority groups [12; 21].

Pupils are said to have a ‘linguistic deficiency’ if they
are not at home with the ponderous style of textbook sci-
ence and teachers who feel obliged to imitate it in order
to maintain standards. They also seem to assume that in-
dividual words are carriers of meaning as if a dictionary
could really help pupils make sense of unfamiliar ways of
using language [14]. This can be explained by a sociologi-
cal perspective since, according to Bernstein, there are pu-
pils — especially those who come from a lower economic
or social background or they come from a foreign coun-
try — talk a restricted linguistic code that differs from
that of school science, which is elaborated enough [2].

It has been suggested that scientific concepts can be
analyzed and defined by means of comprehensiveness,
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precision, consistency, and circularity. In such cases, a
definition should be made comprehensive by including
more features of definitions, but it can be overwhelming
to have too many details in every feature. The definition
should be reasonably precise and be internally consistent
with respect to its common features [27].

In this context, the importance of language to consti-
tuting meaning in science learning has been recognized.
Research on diversity and equity stimulates science edu-
cators to examine the nature of science and science edu-
cation [13]. What counts as science or what should be
taught in school science is critically important because
this definition determines the school science curriculum.
Western science, as traditionally practiced in the science
community and taught in school science, is the “high-
status knowledge” to which every student should have
access in order to function competently in the main-
stream, global economy, and information society.

In relevant research where discourse analysis was
used to investigate science language demands in multi-
lingual classrooms [20], there was also a focus on linguis-
tic analysis in science activities but the pupils were from
secondary education and studying in English.

To achieve equitable outcomes with diverse students,
teachers need to have both knowledge of science and un-
derstanding of the students’ languages and cultures. It
is a challenge for teachers to integrate science and stu-
dents’ languages and cultures in ways that are meaning-
ful and relevant to their students [13].

Activity theory in teaching science:

utilizing language as a mediating tool

Recently, activity theory is presented as one of the
most interesting views about learning and teaching. Vy-
gotsky, on whom views activity theory has been based,
described the dual nature of psychological tools [24].
On the one hand, they are externally-oriented, serving
as the means through which humans affect material ob-
jects towards which activity is directed. However, they
are also internally oriented in that they serve in the self-
regulation of individuals as well as social negotiation of
meaningful activity. In the educational context, teach-
ers’ knowledge serves similarly as both externally- and
internally-oriented tools.

Activity theory as Engestr m has suggested it, allows
us to examine the relations of participants (teacher-stu-
dents) and the object as they are mediated by basic ele-
ments that constitute an activity system, that is to say,
tools, community (school classroom), division of labour
and rules [7].

The construction of this activity system, after careful
analysis of the data, allowed us to consider the complex-
ity of factors that influence how the activity of science
outreach is practiced. First, note that the subject of the
system is not an individual outreach scientist or even a
panel of scientists. The subject is diverse, flexible, and
consists of a community of people working towards a
common object. The object is the “central issue” of the
activity system. It brings meaning to the system because
it connects the actions of individuals to collective activ-
ity [6]. The subject and object exist as a central dialec-
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tical unit, but the subject does not act directly on the
object. Rather, the actions of the subject toward the ob-
ject are mediated by a variety of factors, which form the
rest of the system [17]. The subject and object cannot be
made sense of outside the context of the (or a) system of
these mediated factors.

Engestrom has represented his views by forming a
triangle as is presented below in Figure 1.

Mediating Means
A
Subject » Object =————pOutcome
Rules o v 4 Division
Community of Labor

Fig. 1. Engestrom’s Activity System Model [6]

Scientific concepts are concepts that cannot be
learned spontaneously in engagement with everyday life
[23]. According to Engestréom’s model, learning is a hu-
man activity, where tools such as language mediate the
process between the subject (teacher, pupils) and object
(science) which is turned into outcomes with the help of
tools (e.g., language) leading to transform scientific con-
cepts to familiar ones for pupils through activities with
linguistic analysis [19]. In Science Education, language,
which can be expressed in several modes of communi-
cation, is the main mediational instrument between the
teacher, knowledge, and students [15]. So, in this study,
activity theory is used as a model where pupils that work
in groups, discuss the results of the group activity in the
classroom approaching science teaching through linguis-
tic analysis of scientific concepts in order to manage the
meaning-making concerning these concepts.

Research Methodology

The main research question is to what extent lan-
guage can contribute to achieving satisfying learning
outcomes in science teaching and consequently how
pupils negotiate meaning when they have to deal with
scientific terms. To investigate this question, we video-
taped and audiotaped the teacher-students’ discourses
during science lessons in socioculturally diverse science
classrooms. Discourse analysis is selected because it has
an analytic commitment to studying discourse as talk in
social practices.

Discourse analysis is particularly used in cases that
investigate what takes place in the school classroom
[23]. Especially in science teaching Roth (2004) sup-
ports that discourse analysis can be used to clarify what
happens in the school classroom during teaching high-
lighting the crucial role of language which is the main
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subject in discourse analysis [18]. Finally, Lemke marks
that the cultural dimension of discourses meaning can be
understood in the context of activity [14].

Through discourse and joint action, two or more peo-
ple build a body of common knowledge which becomes
the contextual basis for further communication. Over
messages, things actually said, are only a small part of
the total communication.

Two classes were observed, in the first of which, there
were 26 pupils (11 years old) of different sociocultural
backgrounds (different nationality, gender, socioeco-
nomic and educational status of the family, etc.), and in
the second 18 pupils (11 years old) of different sociocul-
tural background as well. Data collected included audio
and videotapes of the lessons. In order to discuss the
language role in multicultural science settings, we pre-
ferred a microanalysis of a selected episode. The tool of
analysis was based on the work of Kaartinen and Kum-
pulainen (2001), who examined the meaning of negotia-
tion in science communities of various levels [10]. The
analysis focused on the dimension of discourse moves,
which highlights the nature of conversational exchanges
between the members of the learning and consequently
sheds light on the participatory roles during a science
lesson. The results are presented in Table 1.

According to Table 1, discourse moves identified in
the analysis method are initiating, continuing, extend-
ing, explaining, questioning, repeating, agreeing/dis-
agreeing, replying, tutoring, commenting, and conclud-
ing. Initiation moves are those that begin a new topic.
Continuing moves are considered as reflecting pupils’
interpretation of a situation while extending moves are
thought to bring in new perspectives which expand joint
explanation building. Explaining moves provide infor-
mation and are usually based on reasoning. Questioning
moves ask for information so as to form a joint under-
standing. Repeating moves repeat ideas that have already
emerged during the discourse. Agreeing and disagreeing

moves refer to the acceptance or rejection of proposals or
explanations that have been presented previously during
discussion. Replying moves refer to responses to explicit
questions. Tutoring moves imply the guidance, support,
and re-voice of the social activity in question. Comment-
ing moves are statements uttered in course of discourse
to give personal remarks or assessments of a situation.
Finally, the concluding moves draw together the expla-
nation of the building process.

According to the discourse analysis tool which is used
in this study, there is a more specific investigation about
the cultural focus of social interaction. The categories for
this part of discourse analysis are activity mode, identity
mode, material mode, and semiotic mode. Activity mode
describes an interaction that focuses on procedural ele-
ments, such as negotiating working strategies for joint
investigation. Identity mode presents the interaction
that highlights the negotiation of personal and cultural
meanings. Material mode concerns interaction that fo-
cuses on the physical features of the learning situation.
Finally, semiotic mode describes an interaction that
highlights the interaction in which the meaning-making
is made visible through meditational tools.

The selection of this tool can be justified by the fact
that the use of the language can contribute to the nego-
tiation of meaning so as scientific concepts to be under-
stood. By pointing to discourse moves as they are catego-
rized by Kaartinen and Kumpulainen (2001), we are able
to mark how smoothly pupils of socioculturally different
backgrounds can cross the borders between science lan-
guage, school science language, and pupils’ language. To
investigate the role of language in multicultural science
settings, we present two dialogues that have taken place
in socioculturally diverse classes.

Design of the learning environment
The learning environment is formed so that pupils
are able to appropriate scientific knowledge. To achieve

Table 1
Discourse analysis method

Social interaction in communal activity
Analytic Categories Definition
Discourse moves
Initiating Begins new thematic or strategic interaction episodes
Continuing Elaborates or furthers collective meaning-making
Extending Brings in new perspectives
Explaining Provides information often based on reasoning
Questioning Requests’ information in order to establish a joint understanding
Repeating Repeats ideas or views that have emerged in the preceding interaction
Agreeing/disagreeing Expresses acceptance or rejection of ideas or explanations
Replying Responds to questions
Tutoring Guides, supports or re-voices social learning activity
Commenting Gives personal remarks or evaluations of the situation
Concluding Draws together an explanation of building processes
Cultural focus
Activity mode Focuses on procedural elements, such as negotiating working strategies for a joint investigation

Highlights the role negotiation between community members

Identity mode Concentrates on physical features of the learning situation
Material mode Highlights the visibility of meaning-making via mediational tools
Semiotic mode
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the best learning outcomes, we apply teaching strategies
linguistically orientated in order to make science lan-
guage familiar even for pupils that face linguistic prob-
lems due to their culture, either their foreign nationality
or their family background (socio-economic status, their
parents’ educational level, etc.).

In an activity theory context, language is the medi-
tating mean that can help pupils to negotiate the mean-
ing of science as far as scientific concepts understanding,
In a whole class (community) discussion, there are rules
that promote social interaction between teachers and
pupils who have to participate in specific linguistically
orientated tasks (a division of labour).

We initiate the use of the dictionary, in order to
achieve making scientific concepts familiar to pupils,
an approach that has been suggested previously in the
research [7]. Moreover, we attempt to make an initial
linguistic analysis of these concepts concerning the root
of words, their origins but also their connection with
everyday life. This resulted in the linguistic interaction
between pupil-teacher concepts meaning, which con-
tributes to the pupils’ best understanding of scientific
concepts.

Engestrom’s model in this study has the suggested
form as it has been presented in other studies. Tools and
artifacts have culturally produced the means like lan-
guage that subjects use to perform the activity. Com-
munity refers to all the participants who share the same
object, and shapes and direct individual actions to the
collective activity. Division of labour refers to the way
subjects have their specific roles taking the appropriate
responsibilities in the context of the activity [11].

Data Analysis

The following dialogues concern teaching science in
socioculturally diverse classroom settings and refer to
two different classes of the 5th grade. The first one takes
place in a class of 26 pupils, organized into groups of five
or six members. Among these pupils are those from for-
eign countries, pupils with learning problems, and pupils
of different cultures. The second one takes place in a
class of 18 pupils, organized in groups of five or six mem-
bers. Among these pupils, there are those from foreign
countries, pupils with learning problems, and pupils of
different cultures as well.

1. Transparent-translucent-opaque bodies

The observed class in the first case was organized in
groups and the lesson referred to the unit: transparent-
translucent-opaque bodies. In the Greek language,
these three words have the same root. They can be seen
as transparent, semi-transparent, no-transparent bod-
ies. In order to make these words familiar to pupils, we
took advantage of their roots, and using a dictionary,
tried to bring pupils closer to these scientific terms. We
use pupils’ knowledge from the language lessons about
how a word meaning changes if we add the prefixes
semi and no.

The following dialogue (Table 2) implies a process of
linguistic development in science teaching. Before pupils
engage in an activity of classifying bodies in transparent-
translucent-opaque!, there is a discussion between the
teacher and pupils to clarify these terms so they are un-
derstood.

Table 2

Discourse Analysis about Transparent, semi-transparent, no- transparent bodies

Participant Transcription Social interaction
Discourse moves | Cultural focus Thematic description
1 |Teacher ...what is said in bold? Questioning Semiotic mode | Highlighting interactions
Pupil 1 Transparent, semi-transparent, no- Replying in which there is an effort

transparent bodies to investigate what pupils

3 | Teacher Do we understand what these words Questioning know
mean?

4 | Pupils Yes Replying

5 | Pupils No Replying

6 | Teacher Some of you said no. You have diction- | Questioning Material mode | Interaction that concen-
aries on your desks. Do we know what trates on the use of the
transparent means? dictionary

7 | Pupil 2 It is a thing like gel that we can see Initiating Semiotic mode | Highlighting interactions
from the other side as well. in which the meaning-

8 | Teacher No transparent? Questioning making is based on defini-

9 |Pupil 3 It means the opposite that cannot be | Replying, continu- tions by the dictionary
seen from the other side. ing

10 | Teacher When in front of a word we put the Initiating
prefix non

11 | Pupil 4 It is the opposite Explaining

"In the Greek language there are particular prefixes that can utilize to understand scientific concepts. In this case, opaque body in Greek is
expressed as no transparent body and translucent body is expressed as semitransparent. This makes it more convenient to understand the meaning
of these concepts through linguistic analysis and the use of a dictionary which is a common activity in language lessons.

106




KYJbTYPHO-UCTOPUYECKAS IICUXOJOTUA 2022. T. 18. Ne 4
CULTURAL-HISTORICAL PSYCHOLOGY. 2022. Vol. 18, no. 4

Participant Transcription Social interaction
P P Discourse moves | Cultural focus Thematic description
12 | Teacher It has the opposite meaning. I want Tutoring Activity mode | Interaction that focuses on
groups to find what transparent and activity based on diction-
semi-transparent means ary
13 | Pupil 5 I found the word semi-transparent Continuing
14 | Teacher Tell us what your dictionary says about | Initiating
semi-transparent
15 | Pupil 6 Whatever is penetrated by light to an | Continuing
extent
16 | Teacher The dictionary says something very good | Commenting
17 | Pupil 6 Whatever is penetrated by light to an | Repeating
extent
18 | Teacher Whatever is penetrated by light toan | Questioning Semiotic mode | Interaction in which the
extent, did you understand it? meaning making is made
19 | Pupil 7 Yes, when light penetrates a body less | Explaining visible by discussing
than a transparent one linguistically the scientific
20 | Teacher Yes, it is right, what else have you Commenting, ques- terms
found? Tell us about transparent tioning, tutoring
21 | Pupil 8 What has transparency, the obvious Replying
22 | Teacher The obvious, the one who has trans- Repeating, ques-
parency. Have you found the word tioning
transparent?
23 | Pupil 9 The one who lets the light pass through | Replying
it and allows us to see things that are
behind
24 | Teacher This definition is very good and it Commenting, tutor-
will help us do the activity. By this ing
definition, we shall understand what
transparent means. Repeat it.
25 |Pupil 9 The one who lets the light pass through | Repeating
it and allows us to see things that are
behind
26 | Teacher We understand what transparent Explaining
means. The transparent body lets light
pass through it. Semi-transparent means
what lets light pass but less.
27 | Pupil 4 Non-transparent: the impenetrable by | Initiating, extend-
light, the suspect (it is a meaning of ing
everyday use of this word)
28 | Teacher Yes, we use this word in everyday Commenting
life except physics. This word means
someone that does something in secret,
but we talk about science. Let’s go to
the activity.

As we can see from Table 2, there is a variety of dis-
course moves in this dialogue between teacher and pu-
pils. The teacher not only questions or initiates but also
comments on what is said. He tutors the pupils encour-
aging them to continue their effort and explaining when
it is necessary. The teacher poses crucial questions for
the clarification of these scientific terms (e.g., “Whatev-
er is penetrated by light to an extent, did you understand
it?”). He comments on some of the pupils’ statements,
such as “This definition is very good and it will help us to
do the activity”, and even when he repeats pupils’ state-
ments, he does so in order to use it as feedback to go on.

On the other hand, pupils, after investigating in their
dictionaries, continue what the teacher says by reflect-
ing on their interpretation according to what they have
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found in dictionaries about these terms. They extend
what they find even beyond the field of science (e.g.,
“No-transparent: the impenetrable by light, the suspect”,
bringing in new perspectives, implying that the scientific
concept may have a different meaning in everyday life.
They are able to explain their understanding of concepts
as Pupil 7 does when saying “Yes, when the light pen-
etrates a body less than a transparent one”. Particular
emphasis should be given to Pupil 7, a girl from Albania
who due to her nationality faces some linguistic prob-
lems. She actively participates in searching and this en-
gagement with the dictionary helps her understand sci-
entific concepts.

Concerning cultural focus, there is mainly a semiotic
mode during the effort to make clear how to make the
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meaning through linguistic analysis of scientific terms.
Moreover, the material mode includes the use of the dic-
tionary while the activity mode focuses on how the ac-
tivity takes place.

Apart from that, during this linguistic-orientated ac-
tion in science teaching, both the teacher and pupils seek
for negotiating the meaning of scientific concepts. The dic-
tionary plays a mediating role in pupils’ effort to appropri-
ate knowledge through the linguistic analysis of scientific
words and the consequent dialogue during this action.

2. Self-luminous and hetero-luminous objects

The observed class in the second case was orga-
nized in groups and the lesson referred to the unit: the
light sources. This episode has to do with the concepts
of self-luminous and hetero-luminous. Both words have
their second part in common (luminous). Their differ-
ence consists in their first part that changes their mean-
ing. The pupils discuss with the teacher after having
searched for the meaning of these words in dictionaries?.
The results are provided in Table 3.

According to Table 3, in the second dialogue, there is
a variety of discourse moves as well. The teacher ques-
tions and initiates but also comments on what is said
explains and extends the meaning of scientific concepts,
for instance, “Hetero in ancient Greek means the oth-
er”, analyses linguistically the origins of these concepts,
which can help pupils appropriate this scientific concept.

Moreover, pupils continue, reflecting on what the
teacher says, reply to the teachers’ questions or initiations
and extend offering new perspectives in knowledge (e.g.,
“Self-luminous is an adjective”). By doing so, they manage
to have a complete image of what scientific concepts un-

der consideration mean, combining this knowledge with
knowledge of another lesson, e.g., language lessons by rec-
ognizing that these words are adjectives. Especially, pupil
4 who is a boy coming from Albania not only participates
in telling what he found but also replies to the question
that the teacher makes to detect the level of understand-
ing. The answer to the question “For example, is the sun
self-luminous or hetero-luminous?” shows that this boy
has understood what self-luminous is.

The above dialogue shows that pupils can construct
their own understanding about certain scientific con-
cepts, when they have various linguistic stimulants or
when they take action to investigate the interpretation
of such concepts.

Both dialogues point to the fact that pupils who are
engaged in a linguistic task and particularly use the dic-
tionary, become more familiar with scientific concepts
that seem to be alien. The use of the dictionary in con-
nection with the linguistic analysis of these words con-
tributes to the effective negotiation of concepts’ meaning,

Discussion

The use of language in science teaching which is the
topic of this study, has been investigated by other stud-
ies. In Wong et al. study, there is a systematic framework
to analyze scientific concepts by using definitions [27].
In our study, the scientific concepts are approached lin-
guistically, by analyzing scientific concepts in their parts
to understand the meaning of the concept, taking advan-
tage of special features of the Greek language. Further-
more, the use of vocabulary has been suggested in other

Table 3

Discourse Analysis about Self-luminous and hetero-luminous objects

Social interaction
Participant Transcription Discourse Cultural Thematic deseription
moves focus
1 |Teacher Let this group tell us what self-luminous is. Questioning | Activity There is a discussion
2 |Pupil 1 Self-luminous, what lights by itself Replying mode in t.h? context of the
3 |Teacher The one that has its own light, you found so, because | Continuing, activity.
if we say it lights, this implies that there is a human  |commenting
intervention. Tell again.
4 |Pupil 2 Mister, we have written in a different way. Self-lumi- | Extending
nous is adjective, has its own light.
5 |Pupil 3 The one that produces the light on its own. Continuing
6 |Teacher This is self-luminous, and the group has found the Initiating
word hetero-luminous. Tell us.
7 |Pupil 4 Hetero-luminous is what takes the light from another. | Replying
8 | Teacher Hetero-luminous. Tell us loudly. Initiating
9 |Pupil 4 What takes the light from another. Continuing
10 | Teacher Hetero in ancient Greek means the other, so what is Explaining, |Semiotic Linguistic analysis of
self-luminous and what is hetero-luminous? For ex- tutoring mode scientific concepts.
ample, the sun is self-luminous or hetero-luminous?
11 |Pupil 4 Self-luminous Replying

2 In this case there is the utilization of composite words using dictionaries. In this special example, ancient Greek adjective “hetero” was
utilized.
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studies marking that there should be a more systemat-
ic approach to this tool [20]. In our study, vocabulary
works as a tool, and a linguistic analysis follows leading
to pupils’ familiarization with the scientific concepts to
make meaning in science teaching.

Moreover, in terms of cultural diversity, Charamba
tries to understand the role of language in science teach-
ing by using interview responses and pre- and post-test
scores and manages to show that monolingual-oriented
pedagogies in the Physics classroom hinder multilingual
students’ full understanding of scientific concepts leading
to academic underachievement [3]. On the other hand,
our study approaches the role of language in culturally di-
verse settings through a discourse analysis in the context
of the activity theory model showing that concepts should
be familiar to students in order to be understood.

Finally, concerning the activity theory context in sci-
ence teaching, it has been suggested that science com-
munication is one of the means that the science teacher
can use to foster teaching activities leading to a model
that aims to understand the teacher’s movements for us-
ing science communication in the classroom [15]. In our
study, the activity theory is used as a methodological ap-
proach in forming science teaching activities.

Conclusions

In the context of multicultural science settings, the
meaning-making processes of scientific concepts imply
that pupils who are active and engaged in a linguistic-
orientated task that attempts to make it easier for them
to negotiate these concepts, can be led to a deeper un-
derstanding. Language plays a mediating role within a
sociocultural approach and facilitates pupils’ appropria-
tion of knowledge, taking advantage of features that
language has (in this study, the features that the Greek
language has, but something similar may take place in
other languages as well). Both the presentation of the
episodes and the discussion concerning the relation of
this study with other relevant ones lead to the following
conclusions:
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